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Gastropod snails are medically and economically 
important group of molluscs as they are hosts for the sporocyst 


and redia generations of flukes parasitizing man and domestic 
animals. 


Many species of Lymnaeidae are hosts of Fasciola 
(chandler and Read, 1979, smyth, 1976). Fasciola gigantica has been 


reported to be distributed in all areas of Iraq and sheep, goats 
and buffalos get infected by this parasite (Al- Mashhadani, 
1970). Lymnaea auricularia (L.) and Lymnaea truncatula Muller are 
intermediate hosts for this parasite (AL- Mashhadani, 1970). 
very limited studies have been made on this species in this 
country, particularly on the morphology, ecology of the snails, 
diseases caused by the parasite Fasciola (Al- Mashhadani, 1970) 
and on the effect of some experimental temperatures on egg 
laying, hatching and embryonic development of L. auricularia (L.) 
(Ali, 1979). 


Although the effects of environmental conditions on the 
survival rate and behaviour of many organisms have been 


studied extensively by many workers, for exampie, the influence 
of salinity on 5 (Dehnel, 1960, Laird and Haefner, 1976, 
Davenport, Busschots and Cawthorne, 1980; Sabourin and 
Stickle, 1980 and Venkachari and Vasantha, 1981) 
on amphipod (Lockwood, Inman and courtenay, 1973). on 
cephalopod (squid) (Hendrix, Hulet and Greenberg, 1981). snails 
(Ahmed and Al- salami 1975 and wells and shumway 1980). 
Bivaiva (shumway and Youngson 1979: stickle and sabourin 
1979 and Akberali and Davenport 1981).On the other hand the 
effect of temperature on development, growth and metabolism 
of some invertebrate species have been reported by some other 
workers (Ahmed and Al- Salami 1975; Ahamad chaplin 1979; 


Fusaro 1980; Vijverberg 1980; Holdich and Tolba 1981 and 
Navarro, Ortega and Madariaga 1981). 


So far no work has been reported to date on the effect of 
the environmental conditions on behaviour and survival of L. 


auricularia (L.) However, Hussain and Ahmad (1983) found that 
the population of this species was twenty times higher in the 
polluted sample than in the non and they suggested that this 
could be due to the presence of organic decays which might serve 
as food for this animal. Therefore the present work deals with 
the effects of some physico- chemical conditions on the survival 
rate and behaviour of this species of snail. 


MATERIALS AND METHODS 


Experimental saunas 

The species L. auricularia (L.) was collected by dipnet either from 
the university fish ponds or from the shatt Al- Arab at Tannuma 
side (Basrah) during April- June. The animais were brought 
directly to the laboratory in a plastic container provided with 
sufficient quantity of ambient water (5 liters) and usually kept in 
this water before being subjected to the experimental conditions 
the snails were identified as described by Ahmed (1975). shatt Al- 
Arab water is of known salinity which is 0.6 PPT at the area of 
collection (Arndt and AL- saadi, 1975). This was taken into 
account when the salt water was prepared. 


Exerisnental salinity 


The required amounts of salt (Naci) was weighed by using 
Metler balance and dissolved in the ambient water. Each jar of 


one liter capacity contained 500 mi of salt water. Three jars were 
used for each salinity. The dissoived oxygen Was measured using 
oxygen electrode model (DKK) (General Kagaku co. J apan), 
before the snails were added. sixteen animals were kept in each 
container. However, another jar containing the same number of 
individuals kept with 500 ml of ambient water was used as 
control. The survival rate was observed over 8 period of 48 h. 
The dead animais were immediately removed. The experiments 
were conducted at temperature of 22 ± 1°c. 
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Temperature 


The experimental temperatures were reached by using 
water bath (Galienkamp, England), three jars were used for each 
temerature, the jars (each contains 500m! of amient water) were 
left in the bath until the required temperature was reached. 
Another jar containing the same quantity of ambient water was 
left at room temperature as control. Dissolved oxygen was 
measured as described and the animals were added (16 animals/ 
jar). The survival rate was observed at different periods of 
exposure during 48h. 


Oxygen consumption 


Each of Three jars contained the same volume of ambient 
water as described and the dissolved oxygen was measured at O 
time. The same number of snails were used in each jar. The 
reduction in the dissolved oxygen level was measured as PPM at 
different periods of time during 24 h.as described earlier. The 
experiment was conducted at temperature of 26 + 1°c. However, 
another jar contaning the same volume of ambient water but 
with no animals was kept at the same temperature was used as 
control. 


ا 


Aquatic piant 


Two big jars of 1 capacity were used each was 
containing one liter ofg ambient water. To jar A aquatic plants 
ceratophyllum demerssum L. were adde Hoeever no aquatic plants 
were added to jar B. 16 snails were kept in each jar for 2 weeks. 
The survival and behaviour of snails were observed. 


Results 


Table (1) shows the effect of salinity on the survival rate 
of L. auricularia (L.), during 48 h. It is obvious that this species is 
unable to live in environments of high salinities (2%o and 
above). However lower salinities (below 2700) showed no effect 
on the survival of this animal. 12.5% mortality rate was observed 
after 48 h at 2.2%0. However 100% mortality at different 
salinities was reached during time of intervals from 48 h to 1 hat 
salinity range 2.4%0- 5% o respectively. This indicates that this 
species is a freshwater animal. 


Experimental temperatures (Table 2) within the range of 
room temperatures (20- 30°C) showed no effect at all on the 
survival of the animals, they were active and normal during 48h 
of experiment. However, as the temperature increased strong 
temperature stress Was observed. The survival time of the 
animals was reduced. 100% mortality was observed within the 
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Table 1. Effect of salinity on the Surrival of L. auriclaria (L.). 
Results are expressed as percentage of survival at different periods of 
exposure ander different salinties. Each result is a mean of at least 
three observations, 











Salinity Time in Hours 

as g/1 0 1 2 3 4 6 24 4% 
2.0 100 100 100 100 100 100 100 100 
2.2 100 100 100 100 100 100 100 87.5 
2.4 100 100 100 100 100 100 62.5 0 
2.6 100 100 100 100 75 5 - - 
2.8 100 100 100 87.5 59 0 ~ - 
3.0 100 100 100 62.5 0 - - 8 
4.0 100 75 0 - - - - - - 
5.0 100 0 - - - - ~ - 


Control 100 100 100 100 100 100 100 100 





Experiment was conducted during spring, at 22 + 1°C. 
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riod of 1- 5 h at temperature range of 45°- 35°C respectively. It 
hould be noted that this range of temperature is higher than the 
imbient temperature, which ranged from 7 to 32°C during 1980- 
1981 (Hussain and Ahmad, 1981). Therefore it is expected that 
he animals would not be able to survive at extremely high 
-emperatures (40c and 45°C). It was difficult to maintain water at 
ow temperatures (OC) at the time of experiment without the 
non- availability of constant room temperature, therefore these 
were not included to avoid high experimental errors. 


Table (3) shows the oxygen consumed at different periods 
of exposure. After 24 h the oxygen level in the water was 2.8 
ppm) which is in the safe limits, however, most of the snails 
Lymnaea are capable of aerial breathing. 
Therefore humidity is more, essential for the survival of the 
animals than the dissolved oxygen. 


Aquatic plants showed no effect at all on the survival of 
animals after 15 days of experiment, no animal was found dead 


and all animals were normal. However the only differences in the 
behaviour of the animals which as noted is that the plants 
provides an ideal aquatic environment for the attachment of the 
snails. Whilst they were attached to the glass wall of the jar in 
masses in the case of control group. 


Discresioa 


Salinity is one of the important environmental factors 
which limits the occurrence of the aquatic components of the 


fauna (Newell, 1976). Kinne (1963, 1964, 1966) reviewed the 
importance of salinity in the survival of the aquatic organisms 
and he summarised the combined effect of temperature and 
salinity. It is clear that salinity variation alters the metabolic rate 


ىو 
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Table 2. Effect of temperature on the survival of L. auricularia (L) Results 
are expressed as percentage of survival at different periods of exposure 
under different temperatures, Each result is 2 mean of at least three 


observations. 


سس يسيس سييست 


Time in Hours 


Temperature 0 i 2 3 4 5 24 4S 


20°C 100 100 100 100 100 100 10C 100 
ا‎ O 100 100 100 100 100 100 100 100 
SOC 100 100 100 100 100 100 100 0 
30 © 100 100 100 100 10 0 ~ 1 
40°C 100 100 100 0 - - - - 
Control 100 100 100 100 100 100 100 100 


Experiment was conducted during spring,. 


AG: 


Table (3). Oxygen consumption by L. auricularia (L.) Results are expressed as 


ppm. Each is the mean of at least of at least three observations. 


Time in Hours 


Groups 0 1 3 24 
P 

A 6.1 5.3 3.8 2 

B 6.1 5.0 3.6 2.9 
201111111111111 00001 ا‎ 

Mean 6.1 515 3.7 2.8 
ee 

Control 6.1 5.8 5.6 5.6 


ص سس سور سو سس سس سمس سسا اا ce‏ 


Experiments were conducted during spring at 26 + 1°C. 
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of most estuarine fauna. It was suggested that the time course of 
salinity interaction with animals must be considered in 
determining metabolic responses (Kinne, 1971). our results 
showed that L. auricularia (L.) is able to tolerate salinity of 2 g/1 
which is about three times higher than the ambient salinity. This 
organism also showed that it had a higher tolerance ability to 
salinity than the other species Lymnaea truncatula as reported by Al- 
Mashhadani (1970). This could obviously be due to variations in 
the environment. 


The observed effects of salinity on the survival of the snail 
might well be due to some disturbances in the physiological 


behaviours of this animal. For example, wells and shumway 
(1980) have studied the effect of salts on the haemocynin- oxygen 
binding in the marine snail Amphibola crenata. They showed that 
although the dilution of haemolymph increased the oxygen 
affinity of haemocynin down to 25% seawater the sigmoidal 
shape of the oxygen equilibrium curye was unchanged. On the 
other hand increasing the concentrations of various ions (cl, 
So”, Na’, Ca*’and Mg*”) decreased the haemocynins oxygen 
affinity and augmented a reverse Bohr effect. They suggested 
that in such environment the reverse Bohr end salt effects might 
act in opposite directions to stabilise oxy zen delivery under 
conditions of fluctuating salinity. 


Other authors also emphasize the effect of salinity on the 
oxygen consumption by the organisms. Dehnel (1960) found that 


the oxygen consumption in different salintities is governed by 
osmotic gradient exiseing between the medium and the blood and 
increases with same in intertidal crabs. Davenport et al. (1980) 
demonstrated that the hermit crab Pagurus bernhardus ceased its 
ventilation at lower salinities and was unable to survive more 
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than 3 hrs in fresh water even though it had the ability to survive 
longer in oxygen free sea water. 


Seasonal variations in the effect of salinity on the oxygen 
consumption ability of the hermit crab Clibanarius vittatus was 


suggested to be related to the seasonal variations in the 
osmoregulatory ability of the crab (Sabourin and Stickle, 1980). 
However, it was reported that the increase in oxygen 
consumption and the difference in the metabolic rate in 
freshwater: crab Barytelphusa guerini were both dpendent upon the 
direction of the chloride gradient than on osmotic gradient 
(Venkatachari and Vasantha, 1981). 


Stickle and Sabourin (1979) found that the respiration 
rate of both Mytilus edulis and Katherina tunicata declined as salinity 


deviated from the control salinity and increased as salinity 
returned to the controlled salinity. 


Therefore, the observed effects of salinity on the survival 
of L. auricularia (L.) could well be dependent on the effect of 
salinity on its osmoregulatory ability or on its haemocynin- 
oxygen binding affinity which was found to be affected by 
salinity change as demostrated by various workers. 


Exreriments on the effects of temperature on the rate of 
survival have shown that the higher temperatures, 35°c and 


above, are lethal to the animals. Although 35°c is slightly higher 
than upper ‘ambient temperature in summer which is 32°c, the 
results shows that rise in temperature in this range (32° to 35°c) 
effectively reduces the suryival time of this species . This may be 
due to the effect of temperature on the metabolic activities of the 
organism (Ahmad and Chaplin, 1979). It may also be due to the 
damage caused by the elevated temperature (Newell, 1976) or due 
to the effect on the aquatic respiration which showed stronger 


dependance on temperature changes in Actinia equina Navarro et 
al.1981) or could be due to a combination of all these effects. 
However it has been reported that the upper lethal temperature 
for other intertidal gastropods is (39.5- 48.6°c) (see neweil, 1976). 
This could be related to the zoogeographical distribution of this 
species in an area of relatively high temperature and also to the 
position on the shore in the intertidal zone as described by Newell 
(1976). However the zoogeographical significance of 
temperature has been reviewed by Vernberg (1970) who have 
shown that in general southern affinity species survives at higher 
temperatures than northerly located species. Similarly in species 
with overlapping distribution on shore, differences in the 
thermal tolerance are related to conditions in the microhabitat in 
which they live. 


Newell (1976) pointed out the main problem in the 
interpretation of the ecological relevancee of the experimental 


temperatures and he explained that it was due to the following 
facts. Firstly, the heat- lethal temperatures obtained 
experimentally appeared to be much higher than environmental 
temperature which suggested that those might sot limit the 
distribution on the shore. The environmental tempe: 2tures or the 
tissue temperatures on the other hand were not known in details 
under natural conditions. Secondly, the upper lethal temperature 
of the animals might be varied in air and water anc that the 
mortality rate of intertidal animals was mostly caused by factors 
‘other than environmental and tissue temperatures. 


The decrease in the levels of the dissolved oxygen with the 
increase in the exposure period indicated that this species is 


capable of utilising dissolved oxygen from the water. The 
animals also were observed to come to the surface of the water. It 


is generally agreed that the snails are able to utilize atmospheric 
oxygen (air breathers) as they come to the surface of the water 
and breath in air into the mantle cavity and to expel air bubble 
(Kaestner 1967, Hickman 1973). 


Lymnaea is reported to be strictly air breathing organisms 
(Hickman, 1973). More recently purchon, 1977 has show that L. 


trunclata is an air- breathing snail whilst other species are truly 
aquatic and these can breath either air or water. This could be 
applied to our observations on L. auricularia (L.). Therefore the 
observed mortality under both salinity and temperature was not 
due to the effect of oxygen leval but may solely be due to 
temperature and salinity. 


The addition of the aquatic plants showed no effect on the 
survival rate of the animals which means that the quantity of 


oxygen supplied to the water due to the photosynthesis has no 
effect whatsoever on the animal which was on the surface 
capable to breath in fresh air. However, it provides a natural 
habitat for the attachment of the snails. This species was also 
observed to be able to resist starvation, no mortality could be 
observed in the control left for two weeks with out food. 
Therefore it is concluded that this species is capable to resist the 
changes in the natural environmental conditions to a limited 
extent which cannot happen quickly in their natural habitat but it 
may happen in course of time. 
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Summary 


The effects of salinity, temperature and the presence of 
aquatic plants on the survival rate and behaviour of the 
freshwater gastropod, snail Lymmaca auricularia (L.) were studied 
under laboratory conditions over 48 h period. It was found that 
the lower salinities (2%o and below) had no efect on the animal. 
However, high salinities (above 29700 to 5% 0) showed variations 
in their effects as lethal salinities. The animal could live only 4, 2, 
1 h at 3%0, 4%0, 5%00 respectively. The results are discussed in 
relation to the effect of salinity on the oxygen consuption and 
osmoregulatory ability of the animal. The rate of oxygen 
consumption was also measured over 24 h period which indicates 
that this species is not strictly aerial breather. However, the 
animals exposed to different experimental temperatures show 
that 35°c and above are fatal to this organism. Aquatic plants 
have no effects on the survival rate of this snail. 
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لقد تمت دراسة تاثيرات الملوحة واخرارة ووجود النباتات المائية على بقاء 
قوقع المياه العذبة ’Lymnaea auricularia (L.)‏ 2 < الظروف المختبرية لفترة 4۸ 
ساعة. فوجد انه ليس هناك تاثيرات للملوحة الواطئة ( ٠۰۲‏ ر٠‏ وتحتها ) على 
الحيوانات . فيما اظهرت الملوحة العالية ( اكثر من "..رء Sh‏ ه..رء. ) 
اختلافات في تاثيراتها كملوحة قاتلة . فوجد أن الحيوانات تستطيع البقاء فقط لفترة 
اربعة ساعات وساعتان وساعة واحدة تحت ملوحة REE IRET di‏ 
وبالتناوب . وقد نوقشت النتائج استناداً الى تاثير الملوحة على استبلاك الاوركسجين 
وقابلية التنظم الازموزي للحيوان . وقد قيس معدل استهلاك الاوكسجين لفترة ٤‏ 
ساعة. وقد اظهر ذلك ان هذا النوع ليس من الحيوانات ذات التنفس اطواني 
المطلق . اما بالنسبة للحيوانات التي تعرضت لدرجات حرارية مختلفة فقد اظهرت ان 
درجة حرارة YO‏ م وما فوقها تكون قاتلة بالنسبة هذا الكائن. ولم تظهر النباتات 
المائية اية تاثيرات على معدل بقاء هذا القوقع 


a 


